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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is in response to the amendment filed March 20, 2007. Claims 
4, 6-8, 10 and 12 have been amended. Claims 13-20 have been cancelled. Claims 21- 
28 have been added. Claims 1-12 and 21-28 are pending and are rejected for the 
reasons given below. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The acronym AGM does not particularly point out what kind of 
separator is being claimed. For the purposes of examination, the examiner will interpret 
AGM to stand for absorbent glass mat. 

The claim is rejected because, for the purposes of public notice in the case of 
allowance and issuance of the patent, it would be for the good of the public to provide 
the definition of the acronym AGM in the first independent claim. Such an amendment, 
to provide a definition for the acronym, would not constitute new matter in the claim, but 
would only provide clarification. 
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4. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear to the examiner what the desired value of the 
specific gravity is. It is also unclear how the specific gravity is a function of the voltage. 

For the purposes of examination, it is unclear from the claim what the desired 
value is and how it is determined. While the meaning can be determined from the 
specification, the claim is vague as to what the values for the instant invention are. 
Applicant has failed to particularly point out what the claimed invention is concerning the 
specific gravity. 

5. The rejection of claim 4 is withdrawn in light of the amendment. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-9, 11, 12 and 21-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kishimoto et al. (US Patent 4,391,036) in view of Varma (US Patent 
4,317,872), CRC Handbook of Chemistry and Physics (p. 15-38) and Applicants' 
Admission of Prior Art. 
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Kishimoto et al. teach a process for producing a lead-acid battery. The process 
involves pouring an electrolyte comprising a sulfuric acid electrolyte and a viscosity- 
increasing agent into a separator made of glass fibers that is sandwiched between two 
electrode plates. A second electrolyte with a higher concentration of viscosity-increasing 
agent is added (column 2 lines 65-68; column 3 lines 1-11). 

Regarding claims 2, 12, 22 and 26, Kishimoto et al. teach that the sulfuric acid 
electrolyte may contain 3.0% by weight of silica in the first pour (column 4 lines 23-35). 

With regard to claims 4 and 8, Kishimoto et al. teach that a second mixture of 
silica and electrolyte is added to the battery but fail to teach the amount of silica in the 
mixture that is claimed in the instant application. It can be seen from Table 2 (columns 
3-6) that the amount of silica (% by weight) affects the charge and discharge capacities. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to experiment to find an optimum amount of silica in the second 
pour, since it is seen from Kishimoto et al. that the amount of silica can be optimized. It 
has been held that discovering the optimum value of a result effective variable involves 
only routine skill in the art (MPEP 2144.04 MB). 

Regarding claims 5 and 9, Kishimoto et al. teach that the first pour of electrolyte 
should take up 90% of the pore volume of the separator (column 4 lines 24-26). This is 
unsubstantially different from the claimed range of 96-97% of the first pour. Generally, 
differences in ranges will not support the patentability of subject matter encompassed 
by the prior art unless there is evidence indicating such ranges is critical. In re Boesch . 
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617 F.2d 272, 205 USPQ 215 (CCPA 1980). In re Alter . 220 F.2d 454, 456, 105 USPQ 
233, 235 (CCPA 1955). In re Hoeschele . 406 F.2d 1403, 160 USPQ 809 (CCPA 1969). 

With regard to claim 9, Kishimoto et al. teach that the first pour of electrolyte 
should take up 90% of the pore volume of the separator (column 4 lines 24-26). This is 
unsubstantially different from the claimed range of 96-97% of the first pour. Generally, 
differences in ranges will not support the patentability of subject matter encompassed 
by the prior art unless there is evidence indicating such ranges is critical. In re Boesch . 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). In re Alter , 220 F.2d 454, 456, 105 USPQ 
233, 235 (CCPA 1955). In re Hoeschele . 406 F.2d 1403, 160 USPQ 809 (CCPA 1969). 

Regarding claims 1 , 6, 1 1 , 21 , 24 and 25, Kishimoto et al. fail to teach a particle 
size for the silica. 

Varma teaches the use of colloidal silica in the electrolyte of a lead acid battery 
(abstract; column 5 lines 5-6). 

Regarding claims 3, 7 and 28, Varma teaches that the electrolyte containing 
colloidal silica and sulfuric acid has a specific gravity of 1 .20 to 1 .39, covering the range 
of the claimed invention (column 4 lines 56-59). 

Varma further teach that the colloidal form of silica aids in repelling the silica 
particles from each other, which facilitates the gel formation of the electrolyte (column 4 
lines 60-68). 

As for claims 1 , 1 1 , 23 and 27, the particle size of colloidal silica is known to be in 
the range of about 20 to 60 nm (CRC Handbook of Chemistry and Physics). 
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It would be desirable to use the colloidal silica as taught by Varma in the battery 
of Kishimoto et al. in order to facilitate the gel formation. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use the colloidal silica as taught by Varma in the 
battery of Kishimoto et al. in order to facilitate the gel formation. 

With further regard to claims 1,6,21, and 25, Kishimoto et al. fail to disclose 
forming the plates by applying current after contacting the first silica-electrolyte mixture 
with the plates and the AGM separator. 

As stated by Applicants on page 1 1 of the instant specification: 

[0048] Current is applied to the plates to carry out the "formation" process in accordance with 
operation 204. This process is well known in the art and conducted in the usual fashion. As is 
known in the art, formation can be carried out as a step function of the applied current to prevent 
excessive internal heating. Alternatively, formation can be conducted with the battery in a water 
bath to control the temperature increase. 

Applicants' Admission of prior art teaches that it is well known in the art to form 
the plates after contacting the plates with electrolyte in a lead acid battery. 

Kishimoto et al. teach that a gelled electrolyte battery is very high in discharge 
performance, life performance and gas recombination performance (column 1 lines 43- 
45), but that it is difficult to pour a gelled electrolyte into the battery (column 2 lines 6- 



Since it is known in the art to frem the gel after the electrolyte is poured, and 
since Kishimoto provide motivation to form gelled electrolytes, it would be advantageous 



10). 




to gel the electrolyte of Kishimoto et al. after it is poured, as is known in the art. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the plates by applying current thereto after contacting the 
plates with the electrolyte mixture in order to recharge the lead acid battery. 
Furthermore, the silica-electrolyte mixture inherently gels after current is applied during 
the formation process. 

Further regarding claim 21 , the method by which the silica-electrolyte mixture 
gels is inherent since the materials and method match those of the instantly claimed 
invention. 

Further regarding claim 25, since the materials and methods of the above 
teachings are the same as those claimed, the structure of the invention would inherently 
form. 

8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kishimoto et al., Varma, CRC Handbook of Chemistry and Physics, and Applicants' 
Admission of Prior Art as applied to claim 6 above, and further in view of Ferreira et al. 
(US 2005/0042512). 

The teachings of Kishimoto et al., Varma, CRC Handbook of Chemistry and 
Physics, and Applicants' Admission of Prior Art as discussed above are incorporated 
herein. 

Kishimoto et al., Varma, CRC Handbook of Chemistry and Physics, and 
Applicants' Admission of Prior Art fail to teach plate formation in sub-atmospheric 
pressures. 
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Ferreira et al. teach the formation of the electrode plates at a pressure of 10 kPa 
since this helps the plates to retain their corrugated form ([0090]). 

It would be advantages to form the plates of Kishimoto et al. at the pressure 
taught by Ferreira et al. in order to maintain the corrugated form. 

Therefore, it would have been obvious to one having ordinary skill in the art to 
form the plates of Kishimoto et al. at the pressure taught by Ferreira et al. in order to 
maintain the corrugated form. 

Response to Arguments 

9. Applicant's arguments filed March 30, 2007 regarding the 1 1 2 rejection of claims 
1 and 3, and the formation process of Kishimoto et al. have been fully considered but 
they are not persuasive. 

Regarding the 112 second paragraph rejection of claim 1, the examiner believes 
that it is in the interest of the public to provide the full name of the acronym to give 
public notice of the invention. 

As for the rejection of claim 3, the rejection has been further explained above, 
see paragraph 4 on page 3. 

Applicants assert, on page 10 of the Remarks, that the process of Kishimoto et 
al. is a "tank formation process" not a "jar formation process." Applicants have explained 
that, in a tank formation process, the separator and electrolyte are formed separately 
from the plates and then assembled, while in a jar formation process, the separator and 
electrolyte are formed with the plates. The examiner believes that Kishimoto et al. teach 
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a jar formation process, since the plate group is formed, then the electrolyte is poured 
(see abstract of Kishimoto et al.). This, according to Applicants' definitions, is a jar 
formation process. 

10. The arguments regarding the rejection of Kishimoto et al. in view of Ferreira et al. 
are moot in view of the new grounds of rejection, above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1101. The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy N. Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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